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Somatic cell mapping of the adenine nucleotide translocator gene family 
cattle 

1., Lei; Womack, James: E. 

Department Veterinary Pathofc i ology , Texas A<*M University, College 
TX, 77 84 3, USA 

Mamm. Genome (1997), 8(10), 773-774 

CODEN: MAM SEC; ISSN: 0938-8990 
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■Journal 
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Adenine nucleotide translocator [ADP/ATP translocase, (ANT ) f or ADP/ATP 
carrier (AAC) ] is "the most abomdant mitochondrial protein. As an 

a L :,1 

: :)R]po:)e:it :)f the inner mi toch :ndr lal membrane/ it. catalyzes tie 
-•-■change of mt ramitcchondr la L ATP for cytoplasmic ADP, consequently 
-jntroiling the AT? supply of the cell. It.: central role in :eliuiar 
energy supply suggests that. ANT might, be reculah-d in different tissues 

{ t t i s ^ue- spec:: f ic functional ana developmental requirements. The 

authors assigned the bovine adenine nucleotide translocator ANT 3 gene to 

chromosome X which segregated concordant.lv with ANT2 . Both 

ANT 2 and ANT 3 have been mapped on human chromosome X. However, 

ANT 3 escapes X inactivation on the pseud ^autosomal region of Xp22 . 3 m 

human, whereas ANT 2 is subjected to X-inact ivati on and localized 

on Xql3~q26 (Chen et. al . 1990). Further localization of these genes wil 

help clarify the evolutionary history of marnmalian sex chromosomes. 
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TI Stress sensitive B encodes an adenine nucleotide translocase in 
L" roscphila 

melanoga s t e r 

AU Z h ang, Y o n g O . ; Roote . John ; B r o g n a , Saveno; Da v i s , An d r c w VJ . ; 
Daniel A.; Nash, David; Ashburner, Michael 
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a r. d AT P a c r o s s t h e i n n e r mitoch:ndr i a 1 membrane . They are 
essentia! for life, and most eukaryotes have at least two different Ant 
nieo . Only one j-;it .sad been described from or osopni la , and this had 

been characterized genet really. We snow that mutations in tnis gene 
r - ; r r r t ; the crevicasly described 1 :ci. , sesE> and D D 9Eu. 

Immediately adiacent to tnis gene is another ^r'din: a cecerio ANT 
protein, wnrcn nas 78^ identity to that encoded oy sesB / 1 ( 1 ) 5Ed . These 
t w c g e n e s a r e t r a n sen b e d f r cm a c omm o n p r om o t e r , and t n e i r mENAs are 
prodir.:ed by differential splicing. Hutter and Karen suggested that the 
ses3 ANT gene corresponded fc Hrrr , a gene identified by an allele that 
rescues otherwise mviable interspecific hybrids between Drosophila 
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Differential expression of adenine nucleotide translocator i so forms in 
mammalian tissues and during muscle cell differentiation. 
Stepien G; Torre ni A; Chung A B; Hodge J A; Wallace D C 
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The adenine nucleotide translocator -ANT) catalyzes the exchange of ADP 
and A/TP across the mitochondrial internal membrane. Its three 
isoforrrv., ANT1, ANT2 , and ANT:, are coded by differentially 

regulated nuclear genes. The patterns of expression of these genes in 
human, bovine, and mouse tissue are similar. ANT 1 is hiqhlv expressed m 
heart and skeleto'i muscle and is .induced during myoblast differentiation. 
It is coordmately regulated with the nuclear gene lor the mitochondrial 
ATP synthase beta subunit, with which it shares the positive muscle cis 
element, the OXBjX . ANT2 is either absent or weakly expressed in 
all tissues. ANT 2 is ubiquitously expressed m all tissues, and itu 
transcript level is proportional to the level of oxidative metabolism. 

tissue-specific expression of the ANT gene family thus provides insight 
into the molecular basis of the differential reliance of mammalian 



on oxidative phosphorylation. 
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TI A human pseudoautosomal gene AD P 'ATP translocase, escapes X-mac tiva t ion 

whereas a homD.ogue on is subject to X- macti vat i on . 
AU Sch.ebel, Katrm (1); Weiss, Birgit (1); Woehrle, Doris; Rappold, Gudrun 
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AB We report the cloning of a highly unserved pseudoautosomal gene on the 
human sex chromosomes. A cDNA clone v/as selected ry 

crosshybr i dization with a inicrodissected si one from the chromosomal 
sub-region Xp22.3. It encodes a previously rh^raoterized member of the 
ADP/ATP translocase family and plays a fundamental, role in cellular 
energy 

tetabcAsn. This gene, ANT 3, is located aooroximatelv 1,200 kilobases 

from 

the telomere, proximal to the pseudoautosomal qene C5'F?RA, and escapes 
X-inactivnticn. IntercaLingly, a riornclogue of ANT 3, ANT2 , maps 
to Xq and is subgeot to X- mact iva ti on . h'nese genes provide the first 
evidence of twe closely related X-chromosomal genes, which show striking 
differences m their X- mact l vat ion behaviour. 
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TI Thyroid hormone activates transcription from the promoter regions of some 
human nuc 1 ear-en: o de d genes of the oxidative phosphorylation system. 
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AB Thyroid hormone ;T3) modulates the mRNA levels for cytochrome z and the 
adenine nucleotide t ran ^locator 2 (ANT2) in 

adult rat Liver. Here we show that T3 activates expression ot a reporter- 
gene driven from one human cytochrome cl and ANT 2 promoters transfectcd 
into human choriocarcinoma JEG3 cells. By contrast, the human Fi-ATPase 
beta -subunrt promoter responded marginally, thus providing a pattern of 
differential expression similar to that earlier observed m rats m vivo. 
T ::-a ::t i vat ion is dependent on c o - express l on of toe thyroid hormone 
receptor ( TP alp::a.D . Co-expression of both the TR and RXR receptors had 
no additional effect. Transient transte-ction of .deletion constructs 

that T3 activation is retained by ^hp proximal regions of the cytochrome 
cl and ANT 2 promoters, and, m the case of cytochrome cl, is lost upon 
removal of a fragment cc retaining the transcription initiator 
((nucleotides) ( nt ) + 1 t.c + 100) The promoter regions supporting 
To-activation cf the reporter genes appear to lack strong DNA binding 



